Bulletin of Electrical Engineering and Informatics 
Vol. 12, No. 1, February 2023, pp. 411~417 
ISSN: 2302-9285, DOI: 10.1159 1/eei.v1211.4421 O 411 


A novel approach for new architecture for green data centre 


Ahmed Abdulhassan Al-Fatlawi!, Israa Al-Barazanchi?* 


'Department of Informatics System Management, Businesses Informatics College, University of Information Technology and 


Communication, Baghdad, Iraq 


?Department of Computer Engineering Techniques, Baghdad College of Economic Sciences University, Baghdad, Iraq 


3College of Engineering, University of Warith Al-Anbiyaa, Karbala, Iraq 


Article Info 


ABSTRACT 


Article history: 


Received Jul 16, 2022 
Revised Aug 20, 2022 
Accepted Sep 30, 2022 


Keywords: 


Algorithm 

Green data center 
Task scheduling 
Temperature 

Thermal management 


The massive energy usage of data centers may be traced in part to the growing 
number of data centers and workstations because of economies of scale for 
cloud computing. It does, though, indicate wasteful power usage. 
Consequently, researching ways to improve the energy efficiency of 
datacenter equipment is now a crucial aspect in reducing datacenter power 
consumption. In this study, we describe methodologies and algorithms for 
flexible, energy-efficient, and effective load balancing in data centers, 
resulting in lower energy consumption by systems. Because of difficulties 
related with energy consumption, such as capital expenditure, operational 
costs, and environmental effect, renewable energy is becoming an increasing 
major consideration in data centers. With the rise in environmental 
consequences around the world, data centers must consider energy efficiency 
as one of the most critical factors. Cloud computing techniques have made a 
huge impact all over the world. Green DC is a concept that has been tested. 


We suggested an algorithm in this paper based on certain current algorithm 
limitations that will help to reduce environmental effect. We investigated the 
efficiency of our program further and used a load balancing method to 
improve its performance. 
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1. INTRODUCTION 

Because virtual machines are used for every activity in cloud computing, virtual machines (VMs) 
make it simple to host computations and apps for many electronic users by creating the illusion of a unified 
system [1]. None of our present methods manage VM task scheduling with energy-saving techniques. The 
motivation stems from a research paper that a big quantity of data is kept in cloud data centers, resulting in a 
huge amount of current energy usage, however it is essential to compare the power consumption of these cloud 
data centers. According to a report, data centers use 0.5% of the total supply [2]. The overall energy usage of 
cloud data centers and their cooling units was 1.2% of total US energy usage in 2009 [3], and it continues to 
rise season after season. Because power consumed results in a considerable quantity of carbon dioxide 
emissions [4], a better cloud is required [5], resulting in energy efficient virtual machines load balancing. To 
achieve high performance computing, a variety of strategies can be used, [6] such as improving the application's 
algorithm. Hardware that is more environmentally friendly, voltage quality system characteristics, abstraction 
of computational resources, and so on [7]. The temperature of a computing device has a strong connection with 
its lifespan. As the need for cloud computing grows, so does the reliance on power [8]. The majority of relevant 
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cloud computing work on resources planning and problems follows a traditional approach [9], in which a 
schedule element determines which tasks are to be done at which sites based on function optimization [10]. 
Future electronic that improve system speed and utilization rather than boosting the value of application 
processing generally drive such objective function. Myint and Thein [11] created a novel methodology for 
integrating efficient green innovations into a scalable cloud computing architecture. Entire system performance 
in datacenters will be considerably enhanced using strength planning approaches, resource allocation, main 
exit, and a minimum VM architecture, according to the writer of this research [12] green cloud computing is 
envisioned to obtain no longer only efficient processing and usage of computing however additionally to reduce 
strength consumption. That is crucial for ensuring that the future boom of cloud computing is sustainable. 
Otherwise, cloud computing with an increasing number of pervasive patron gadgets interacting with records 
facilities will purpose a significant escalation of strength utilization. Cloud computing, which makes use of the 
parallel computing paradigm in statistics centers, has grown in reputation in latest years [13]. Cloud computing 
is a set of computer resources that offer laptop services. The global spread of facts facilities necessitates using 
strength, which ends up in a high working fee for cloud statistics centers [14]. For data garage, records centers 
use a whole lot of electricity. Cloud infrastructure's electricity production has been step by step increasing, and 
by way of 2020, it is predicted to attain 1,963 seventy four terawatt-hours (TWh) [15]. The boom rate of 
statistics middle’s is kind of 9% consistent with 12 months, and as a result, strength consumption has double 
in the ultimate five years. The massive energy usage of data centers may be traced in part to the growing 
number of data centers and workstations because of economies of scale for cloud computing. It does, though, 
indicate wasteful power usage. Therefore, researching ways to improve the energy efficiency of datacenter 
equipment is now a crucial aspect in reducing datacenter power consumption. In this study, we describe 
methodologies and algorithms for flexible, energy-efficient, and effective load balancing in data centers, 
resulting in lower energy consumption by systems. The service level agreement (SLA) that cloud users and 
providers follow in the cloud system distinguishes from other systems' capacity load balancing issues. The goal 
of cloud providers is to meet the needs of its customers to maximize their advantages. Our suggested load 
balancing algorithm is dependent on the heat and energy usage of the system. 


2. METHOD 

The SLA that cloud providers and customers obey in the cloud system distinguishes it from other 
networks' resources load balancing issues. The goal of cloud providers is to meet the needs of its customers to 
maximize their advantages. Our suggested load balancing algorithm is dependent on the temperatures and 
energy usage of the equipment. There are two layers to the method. At the first layer, there is an operator who 
primary responsibility is to create users. There are various functions and platforms, each with its own set of 
standards, on which the work is done. After the project is created, a system is assigned to it that meets its 
requirements. Each task has its own set of requirements, such as: i) time, ii) system requirements (central 
processing unit (CPU) and memory usage), iii) the use of energy, and iv) thermometer. 

In principle, the activities created by users are delivered to web applications located throughout the 
world, which then route them to data centres for execution. The new study sends the tasks to a data center 
selection framework (DCSF), which analyzes the energy consumed by several data centers and determines 
which one should be used to complete the jobs, Figure 1 shows the tasks submission process. A user base (UB) 
is a geographical area where many users submit activities to the provider. 

The carrier issuer registers all facts middle in the statistics middle registration (DCR), as proven in 
Table 1. An information center id (DCID) is a sixteen-bit number, with the first four bits representing the 
carrier provider's identity and the subsequent 12 bits committed to the statistics middle's identity, which should 
be a random identifier generated by means of the carrier company. The service company need to preserve song 
of the variety of servers, routers, switches, and different components in a facts middle. The general power 
usage is decided, and the price is stored in DCR for later processing. The facts centre choice (DCSF), as shown 
in Figure 2, is used to pick out a statistics centre. The obligations which can be submitted to DCSF are initially 
put in a wait queue. While jobs are eliminated from the geared up queue for processing, they are assigned from 
the wait queue to the prepared queue. Primarily based at the visitors gathered by means of the DCSF, a threshold 
cost (Th) is taken into consideration. 

If the variety of duties in the equipped queue>Th or the time > 60s, whichever comes first, the tasks 
are assigned to venture allocator (TA). TA then sends a request to electricity calculator module (EC), where 
the whole strength is calculated. The quantity of strength spent with the aid of facts centres is measured, and 
the records centre with the lowest electricity intake is assigned processor duties. DCR presents the records, 
inclusive of the records centre id and the range of servers. The power results module (SEM) calculates the 
overall amount of power used by information centre servers The IT strength intake (ITE) module calculates 
the power utilized by IT system. Determine 2 footwear the records middle choice framework. 
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Figure 1. Tasks submission process 


Table 1. Running the programmed three times with varied VMO to VM9 variables 


VM name Temperature (1) Temperature (2) Temperature (3) 


VMO 201 200 200 
VMI 198 201 200 
VM2 204 198 200 
VM3 195 199 198 
VM4 195 198 197 
VM5 200 203 195 
VM6 203 202 195 
VM7 202 205 194 
VM8 195 201 194 
VM9 200 196 199 
Energy Calculator (EC) 


Ready Queue 
CAE ANE EE 


2>T (Threshold 
Value) or 
Time > 60s 


Figure 2. Data center selection framework 


We propose the following algorithm for a load balancer's motive: in the scheduling queue, the 
scheduling will help create jobs. Jobs are queued until the administrator arranges them. The planner examines 
the program logic, such as how much an activity will raise the program's thermostat if it is scheduled. The 
scheduler's primary goal is to keep the humidity level below the maximum point. It will compare the latest 
temperature of the system. Typically, and how much the temperature has risen since the last execution on that 
platform. If the heat capacity is exceeded, the planner moves along to the next unit. However, if the platform's 
heat is below the crucial level, the scheduler will examine the platform's energy usage. The work will be 
completed on the current system if the device with the lowest energy usage is chosen. Each platform will have 
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its own range of features and characteristics, which are as continues to follow: i) the temperature of criticality, 
ii) lowest temperature, and iii) electricity consumption. 

In the 2nd layer, a different cache is used to keep track of the qualifying machines, which will 
reschedule the VM throughout execution based on its energy consumption. Similarly, the energy of qualifying 
computers in a cache will be compared using the delpi method, which will order vms with slightly lower 
current-voltage characteristics. Voltage regulation promotes productivity while maintaining a low heat. 
Approaches alters the basic differences in energy environment in social workloads and schedules them to keep 
the semiconductor heat below a predetermined temperature range. A shorter real-time heat assessment is 
designed to test scheduling algorithms, allowing for more accurate execution time. Our proposed algorithm's 
flow chart is shown in Figure 3 shows the thermal and power aware workload scheduling. 


Scheduler 
— 


Task requirement (Time, System 
specification, Temp, power 


Task requirement (time, temp, 


energy consumption, system 


Critical Temperature, Current 


Generate temp, Min temp, power 
systems consumption 


Figure 3. Thermal and power aware workload scheduling 


The algorithm that was used was. 


The system queue holds the entire system list. 

Stemp queue contains systems with temperatures lower than the threshold temperature. 

Tth: threshold temp. 

Tsys: System temperature. 

Sysm(n): System n 

P(n): power of system n 

S[i]l: array that contain system with lowest power increment rate del(p). */ 

Algo START 

while (event (task==true)) do Foreach system in system queue do 

If (Tsys < Tth) 

Add system to Stemp queue 

ENd if 

End Foreach 

Foreach system in Stemp queue 

Calculate Power (Sys(n) ,P(n)) 

Pb: power consuming before allocation of task Pa: power consuming after initiating the task 
del(P): Pa-Pb End For each 

Sort system acc. to the ascending order of del(P) in array S[] Allocate task to the system 
with list del(P) from S[i] Check the temperature of the system (while the task is running) 
Add system to system queue if (Tsys >= Tth) 

From S[itl], assign a job to the system. 

If you add a system to the system queue, the process will come to an end. 


For the experimental set-up of the algorithm, we used Java to install our method in green cloud 


workstation for theoretical calculations, and then we computed the execution time, or how long our algorithm 
will need to plan the eligible vms in the shortest time possible. 
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3. RESULTS AND DISCUSSION 

We built our proposed algorithm in object oriented language and used the amount of available to make 
the application fluid. We run the programme three times to assess the system's execution time as well as the 
Scheduler's estimated number to manage the qualifying VM list, Table 1 shows running the programmed three 
times with varied VMO to VM9 variables, Table 2 show average time to schedule and Table 3 shows the 
average power for each VM0-VM9. Table 3 shows the average power for each VMO0-VM9. Finally Figure 4 
shows the comparison of proposed algorithm with existing algorithm. 


Comparison of proposed algorithm with existing algorithm 


ON BD Ww 


Proposed Round SJF 
Algo Robin 


ee@-> series1 =— @=— series2 ==@series 3 


Figure 4. Comparison of proposed algorithm with existing algorithm 


Table 2. Average time to schedule 
Phase (temperature-n & power-n) Average time to schedule (seconds) 


1 8.2 
2 8.4 
3 7.08 


Table 3. Average power for each VM0-VM9 
VM Name _ Power-1(Del P) Kw  Power-2 (Del P) Kw Power-3 (Del P) Kw 


VMO 50 45 54 
VM1 50 44 50 
VM2 55 47 47 
VM3 44 48 48 
VM4 54 50 50 
VMS 56 51 44 
VM6 52 46 48 
VM7 51 44 52 
VM8 50 49 48 
VM9 51 50 54 


In virtual cloud data centers, this work proposes ways to facilitate fuel, quality online tool provision. 
By lowering power consumption through VM size, extending servers computing resources, and equipment 
energy limiting, the introduces data, methodologies, and algorithms seek to increase energy—efficiency [16]. 
The thesis's initial section focuses on minimising energy consumption while keeping mechanical properties in 
mind. We look at how horizontal scaling, vertical CPU scalability, and CPU speed sizing affect quality and 
power consumption [17]. We access web performance and energy simulators that may be used to understand 
how a consumers react to changes in interest rates infrastructures [18]. There are a variety of reasons why the 
expenses of a datacentre’s energy usage may be unnecessarily high. The main cause is that semi of datacentres 
consume energy inefficiently, result in power loss or waste. Energy loss relates to power given by the user that 
is not immediately utilised by computation processes, [19]-[25] such as power delivery and conversion, 
cooling, illumination, and so on. The electricity consumption efficiency (PUE) metric is commonly used to 
assess energy loss. The PUE measure is the ratio of a building's power consumed to the energy usage of IT 
gear alone [26]-[32]. 


4. CONCLUSION 

The results show of running the programme three times with varied VMO to VM9 variables. There are 
5 qualifying devices in the temperatures 1 column of the table whose heat is less than 200F. During in the run 
period, these qualifying machines will be checked again with the delpi operation with their contribute to the 
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overall success, which must be less than 50 Kw. As per in result tables, VMO, VM1, VM3, and VM8 are the 
virtual machines. As a result, these servers are now in charge of VM enough. The planning process took 
8.2 secs. We proposed this job scheduling algorithm based on the simulation analysis in Green Cloud, and it 
could be a superior answer in terms of energy efficiency. In this work, a methodology for selecting data centers 
depending on their low power consumption for task processing is established. The amount of energy is 
estimated by adding the server’s energy usage and the power usage of IT devices. The power consumption by 
virtualization for activity execution is combined to create the server’s power. The findings clearly demonstrate 
that the designed approach surpasses current methods for data center allocation. In the future, we'll compare 
our current algorithm to several cloud computing scheduling methods to see if we can come up with a superior 
solution for power scheduling algorithms. To know which criteria are most appropriate to use for each specified 
task, more study is required to examine and evaluate the new family of data center suitable for statistical, which 
is based on a multidimensional approach and includes efficiency and safety. Simulating various situations and 
studying the association between different meter score and their performance characteristics and hazards can 
assist illustrate how a shift in variables affect hazard, and similarly, how a shift in risk variables influences 
meter outcomes. Because no tackle issues that incorporate all of the recommended parameters, new approach 
models and modelling techniques will be conducted to confirm and calibrated the measure. It could aid in the 
implementation of multiple data centre ways to improve measures, which would necessitate a concept. By 
keeping an eye on the includes considering, Users in data centers will gain a better understanding of data centre 
firms’ performance from a broader perspective. To understand which parameters are most appropriate to use 
for each given purpose, more study is needed to assess and evaluate the new family of data centre metrics 
provided, which is based on a multidimensional approach and includes performance and risk. 
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